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MEMORANDUM FOR: Director of Ceniral Intelligence
TRROUCH: Dapuaty Director for Science and Technalogy

SUBJECT: First Internatiomal Water Desalination
Symposium and Expositien, 1-9COctober 19635,
VWashingten, D. C.

1. This rnemorands: is for izfermation oaly.

2. The United States Covernuient, as hoat to the subject
Symposiur:, extended to all goveraments with which it maintains
diplematic relations iavitations to send efficial delegations to the
mesting. Sixty-five couniries were represanted at the sessions.
The Departn:en.s of State and Interior were in charge of the
sdministrative and subetantive activities respactively.

3. The Sympesium and attendant Exposition focuasd world-
wide aitention on devalting, its status at the present tinoe, curreal
research and development offorts and futurs plans. Infor nation of
this typu is necessary il desalination {s to Bave a wide-spread role
in alleviating the world-wide water problem.

4. The U.5. and USSR are both active in practically all of
the xnown desalination rcethods with the U. 5. at a wore advanced
stage in almost cvery instance. One exception to this is the appli-
cation of puclear reactors to desslination as a source of heat or
slectricity. The Soviets are buliding a nuclear-powered anit e
provide 39 million gallons of desalted watsr per day. Alaso the
Soviets have many soiwall desalisation unmits scatizree throughou:
the country using solar hest, the iom exchangs ruvikiod anc elecire-
dialysis.
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SUBJECT: First Interznational Water Beinimion
' Symposiun: and Exposition, 3-9 Octoter 1965,
Waskington, D. C,

5. The attached Appendix gives & more detailed coverage of
the Desalination Symposium.
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APPEXDIX

Repor: of the Firasi Interaational Desalination Sy.posiu.
and Exposition -

1. The subject rueeting was truly iateraational in ¢haracier,
The approximately 4, vt atiendwes regresented sixt; -five counirics
and the follewing international groups -- Euraisr, Inicrnatioasl
Asemie Energy Agency, Intermaticasl Bank for RBeconsiruction anc
Bevelopioat, United Nations, United Nations Fdacational, Scientific
sad Cultaral Organization and the U. N. Food and Agriculiure
Orgasiuvatioa. The Zovicr-Blac representaticn «ar ons altendes
frorx: Bulgaria asd Peland, w9 frou Ramania and oslae froos the
Soviet Union. :

2., Thke techalcal scasioas consinted of concurrent mectingy
keld in the Depariciont of 3tate Goneral Coaference Roo and the
Pepartaent of Interior Auditoriuc.. The official languages were
Eaglich, Freack, Kussian, snd Spanish. Sisclianecous imterpre-
iation wae grovided.

3. The Sympeshun and Expesition served ad-~irally o aie
svallable w0 all intsrcsted coumiries the progress, plaas, and
problems ia the fleld of dagalinntion. The zechnical sescions
covered all phases of the field [ro.. the mowi basic (. 3. . the
stracture of the water ~oleculs) 1o the operational craracicrisiics
of desalting facilitise. The frank and free sxchange of infor satios
by the Bovieis was sacouraging. The technical scssions wers com-
plemmented by the Exposition which consisted of & diaplay by wdasisy,
governmant laboratories, and univirsities of desalination unils and
rolaied instrascents, eguipinent, asd —ateriale. ¥ith several fairly
Aoy eadeptions this was satirely a U. 8. operation.

4. Couepsiltion s wued A0ag proponceia ¢f var.oue izchaiqu =
Eor desalinstion of water {or purification of " rackiel waler) o suizs
a particn of what agpearcd 1o e 8o ispenkting sizeatle {inancial
investment in this sadeaver Also interrsiaccd with the various
tecknigues for watar degalination is ths facior of power raguirement.
Nuzclzar power is a2suming & domisating role in connection with
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processes involving desalination by evaporstion. The inordinately
large heat of vaparisation of water of 540 calories per gram
requires a source of inexpensive power. Also the ecomomics of
techniques depending on evaporation become more attractive the
larger the scaie of operation. With auclear power considered
compatitive with conventional pewer, the rivalry beiween desali~
sation techniques evident at the sacseions was compounded by the
reiated nuclear power-desalination plant concept. The nuclear
power source serves a3 dual purpose, heat supply for desalination
and electric powar for general use. Politics seer: to play a dig
role ia advancing the use of the dual purpese nuclear reactor,

5. Im general, the techaical scasions presenting basic
research and scientific-snginesring developments left one with a
hopeful feeling of progress and advancements in desalting tech-
aslogy which should result in greater efficiency and decroased
preduct cost. MNevartheless, no “sssontially new techaolog; ”* was
presested. The sxhibitors at the Exposition were uot optimiatic.
Equipment manufacturers complained of poor curreat husiness and
ant much in sight. Owme atomic encrgy design firs: hiated that
unless there {3 more demand, ite desalting group, operating at a
deftelt, may be dissolved., This is rewnistscent of the altuation in
the case of nuclear power ia 1955 after the First Geneva Confer-
ence br Peaceful Uses of Atomiic Ensrgy.

6. The approximately 100 papers prescnted servad adm:ir-
ably as a status report of world-wide progress and plans in the
various desalination techniques. Thia is summarised below,

a. Distillation processes - This adaptation of nature’s
system of retrieving water from the sea is by far the mmost
tmportant pressnt operational methed for desalination. The
multistage distiilation process iz to be used by the Soviets
for their 30.-million gellon per day plant at Shevcheaks on
the Casplian Sea. Remarks by Dr. V. A, EKlyschiko, hoad of
the Soviet delegation, ware to the effect that the USSR plans
to buiid large sumbers of distillation unite of abeut one
million gallons per day capacity as well as many 300046000
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galiona per day mobile units. Scaling and corrosion present
the big problems ia these distillation installations. Dr. V.
B. Chernozubov, of the Moscow Chemical Machine Building
Institute, implied that after a three-year research effort the
scaling problem was solved for Casplan Sea water by seeding
i.e., the addition of inert particles to serve as a nucleus

for the deposition of scale-forming corpounds, He stated
that for each type of water & unique solution to the scaling
problem bas to be developead.

The uae of solar heat for diaiillation is practical where
water prices are bigh and the climate {3 warm and sanay.
The Soviets have many smoall water-desalting solar units
scattered in arens where these conditions exist.

b. Iom excbange - In this process the dissolved saits
are removed by the use of ion exchange resins. This tech-
alque ia vconouiical only when the salt content |s COTIpaAra~
tively low, as im brackish water, and for low capacity unite.
The Soviet delegation head, Kiyachko, had about 2o ysars'
experience in fon exchange prior to his iavolverment for the
past five years with water treatment. The ion sxchange
technique is not used for treating ecean water. However,
sonme research ie going on In both the U. S. and USSR 10
exploit ion exchange for treatment of Lrackish water. Both
countries use this process in the power industry and other
industrial applications where the sxall amount of hardoeass
in regular water je objectionable. With regard to the opera-
tion of ion exchange facilities, the U.5. has a resin loss of
3 percent per year compared with a Sovict loss of 23 perceant.

¢. Klescirodialysis ~ This process uascs electricity as
the driving forcs to pass ions through membranes which
allow passage of cither the anion or cation, in other words,
membranes formed of selective lon exchange resins. This
tachalque finds limited use in the desalination of sca water.
However, {or treatizent of brackish waters it {inds acceptance,
The Soviets producc large quantities of ion exchange ruem-
branes for clectrodialysis. These membranes, 3 feet x 3 feet x
1/2 millimeter, are simtlar to a type produced by the U. S,
ten years ago. The Soviets bave many 10 to 60 thousand
gallon per day umite in operation. They are now designing
180-25) thousand gallon per day units. The Soviets have
devoloped for their shepherds in the Southeast section of the
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country clectrodialysis equipment of relatively azaall CApE~
city asing diesel-generated elecizicity to converi brackish
water. Klyachko stated that the USSR has plans te scild
thousands of s:umil desalting unite of abost 2560u gallons per
day capacity. These ars to be placed in rural locations in
soutbern USSR (o serve farms and isclated homas. The
Soviet delogation visited the electrodialysis display ai ihe
Exposition, They requested cemsiderable infori:ation about
the aperational charactsristics of the units.

4. Beverse os:204is - A crensbrans is used for thia
process whick allows water ander pressure to pass, but
not salt ions. This technique shows great premise, although
8ot as :nuch work has Leen done on it 83 on clectrodialysis.
Constderadle development work is underwa; oy the U. 3, on
this procsss where small plants are in auccesafyl operation.
The nlce feature of this procesas is the relaitively low power
Fequisre:ent. Also the material which seemas to be best for
the momibrane, celiulose aceiate, ia inexpénsive. The
tiggeat probler: is to altain greater capacity in the reverse
¢2mosis ualls without appreciavle increase in ¢xpense.
The Saviets showed a great deal of interest in the two
exhibits st tha Exposition.

<. Freesingz - The priaciple invelved in this technique
is that ice crysials fors. from salt water and scparate
from the brine 10 provide polable water. The salt coacen-
trates in the liguid phase. The cconomics of ihis process
favory ihe srnall plant. Therc are two 208, 355 gallons per
day desalination plamts in-eperation, ons in Israel and one
in the U.5. The advantages of the freezing process are that
it siinimizes the probleas of corresion and scale forration
and the encrgy requirewient is relatively low, The Soviers
e recovering driaking water (reportedly of very poor
quality) froo: naturally formed fce by separating the liguld
{ron: the first portions to melt, This is the revergecf the
procedare of obtaiaing pure water fron: ths first ice crystalz
farined on freecing saline water,

f. Cas hydration - In this proesza, a cheinical reaction

separates {roasbh water from a salt sclution by the ume of
hydrate-forming isaterials, Propane has showa the greatest
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promise of the materiala vasd to date, The U. 5. has Leen
quite actlve in exploiting the bhydrate process oa the pilot
plant acale. Thies process leoks atiractive as far as

snergy requirements and corrousion problems are concerned.
Klyachike of the Soviet delegation said that although they do
not believe they bave a very practical hydrate process for
seawater conversion, the USSR plans te bulld a pilot plant
on the Caspian Sea with a production of six thousand gallons
per day.

7. Desalination has progressed to the point that ite uee to
supply water for industrial or coromunity use is feasible under
certaia conditions. However, traated water for irrigation is & long
way off. The cost figure, reduced to doliars per 1,200 gallons of
product water, is the way to compare processes. Unfortamately,
commaon bases for arriving at cost figures are not used. This led
to & joking remark by Dr. H. Kronkerger of the U. K. Atomic Energy
Aathority that there {s more to be gained through cost studies than
by research amd development. The cost of desalinated water, using
U.5. figures, rums about $1 per thousand gallons for the one
million gallon per day Office of Saline Water pilot plants.
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